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Appendix 
By: Richard Dumbrill 


The bulla from Mari with seal impressions (TH 97- 
35), the object of Marcetteau’s paper, and the remarks made 
upon its delivery during the ICONEA 2008 conference, 
have prompted the present analysis of third millennium 
glyptic reliability. An objection about one of Marcetteau’s 
postulations was that in the piece under discussion, with 
regard to the two harps depicted, there could be no reliable 
metrology drawn from them. This appendix will expose 
that, contrarily to this objection, the care of the lapicide 
was such that their anaglyphs can provide us with reliable 
organo-metrologic data. 


Methodology 

The method for this study consisted in tracing the 
stringing plan for both harps. This was taken from an 
average outline with little error tolerance. The angle of 
the plan was made from the lines taken from first and 
last strings at both their extremities. The material aris- 
ing from the outline was used for comparative analysis 
of string lengths and angles produced, with sexagesimal 
string lengths quantification as we know it from the ta- 
bles of regular numbers in the mathematical texts exca- 
vated at the Temple Library of Nippur, ca.2200 B.C. The 
figures are given as regular numbers, in string-length as 
well as in frequency ratios and in musical cents. 


Fig. 1. These enlargements have been lifted from the photographs tak- 
en in situ by Marcetteau. The positioning of the instruments has been 
modified so that the verticals of the instruments form a 90° angle with 
the horizon line, for better evaluation. 


Analysis 

Firstly, let us examine the morphology of the harps. 
They belong to the arched monumental monostruc- 
tural type which had elsewhere been wrongly defined as 
monoxylous as it is impossible to ascertain if the body of 
the instruments were made of the same wood throughout 
and exclusively. It is equally impossible to determine, spe- 
cifically, any other medium that would have been used for 
their making. The choice of materials is fairly varied. Hol- 
lowed-out wood is a possibility, but they could also have 
been made of mould-shaped and sun-dried raw hide; of 
woven vegetal, or mixed vegetal and animal fibres, bonded 
with bitumen, polished, painted, or otherwise treated to 
satisfaction. They could also have been gold-, silver-, or 
copper-plated. Philology provides additional clues. How- 
ever, this is not relevant to this appendix which is exclu- 
sively tonomettic. 

Now, the argument against the possibility of 
meaningful organo-metrology rests on the fact that at 
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ptima facie, res ipsa loquitur: it is far too small to produce 
anything reliable. However, my counter-argument is that 
unreliability is unproven as long as it remains untested and 
that therefore the following analysis consists in proving 
that, at least in the case of TH 97-35, the lapicide’s accu- 
racy was metrologically reliable. 

The outline of the internal angles of the body of 
the harps have been drawn from an average calculation 
and produce 111° for harp I and 107° for harp II. This 
produces a comfortable average of 110° degrees. 


Harp I 


string E 
string D 


string C 


string B 


string A 


Harp I 


string E 


string D 


string C 


string B 


string A 


Fig, 2. Outlines of harps I and IT showing an average angle of 110° 


The length of the strings are averaged and the 
figures reduced to fit within the regular numbers up to 80. 
With both harps, string A is the shortest. 

The tables that follow list the five strings, 
A;B;C;D;E, the column headed 1/1 gives measurements 
from the photographs; 1/2 is the division of the figures 
to fit in with the Nippur numbers; the column headed 
Nippur gives the corrections of the readings to fit with the 
sexagesimal paradigm. Therefore the tolerance percentage 
is within the difference between the readings of column 
1/2 and column Nipput. 
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The presence of C* is incongruous and I would re- 
store it with a natural C which in the Nippur tables is 48 
instead of 50. This constitutes a negligeable quantity. This 


gives: 


Harp I 
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Therefore, the correction must be applied to tables 


for harps I and IJ in order to define relative pitches and 


cent values for each of the strings. 
Harp I redefined 


Harp I has the following ratios: 80:64; 64:48; 48:36; 
and 36:20 

80:64 = 386.31 cents = just major third 

64:48 = 498.05 cents = just fourth 

48:36 = 498.05 cents = just fourth 

36:20 = 1017.60 cents = acute minor seventh 

Harp II has 60:48; 48:40; 40:32; and 32:20. 

60:48 = 386.31cents = just major third 

48:40 = 315.64 cents = just minor third 

40:32 = 386.31 cents = just major third 

32:20 = 813.69 cents = just minor sixth 

All of these intervals are just because they come 
from the sexagesimal Sumerian system. They fit in with the 
earliest Mesopotamia theory which found its roots in the 


Sumerian model. For instance, with harp one, we have: 


Which can be transposed as: 


be == 


Note that now the central note is a D from which 


an ascending and a descending fifth are projected forming 
the enneachord we find with UET VU, 126. 


Note that the extreme notes are distant from their 
neighbours by a minor sixth. The span of this instrument 
is the double octave. 

If an identical transposition is made with harp II, 
we have the following: 


—- 


a 


a 


Here the span is smaller. However, both start from 
the bass with a just minor sixth. The central D is surround- 
ed by a descending just major third and an ascending just 
minor third, the central D is a just fifth away from top f* 

We could derive that the central D, in both harps, 
equates to hansu as we have it in nabnitu XXXII and other 
texts. 

Should the present experimentation in organo-to- 
nometry be correct, then this would prove that the theory 
in Nabnitu XXXII was known in the second half of the 
third millennium, at Mari, if not elesewhere in Mesopota- 
mia. 

These monumental angular monostructural harps 
were the equivalent of our double bass and would have 
had their strings played in pre-defined repetitive patterns 
for which we have good paralels in Gnawa music in the 
south of Morocco, although this would be played on the 
monumental genbri. The absence of semitones could be 
construed as evidence that these instruments were con- 
ceived to play in the pentatonic genus. 


Testing the results 

However satisfactory these figures may be, it still 
remains to be proved that variations in the angle of the 
harps would not yield equally satisfactory figures. The re- 
sults have shown that only a right-angled instrument gave 
measurements which were even mote satisfactory than 
those produced with the original 110 degrees, but this gave 
a diatonic system, and the harps from Mati were certainly 
not tuned diatonically at that time, as we have seen, above. 
They were pentatonic paradigms. Harp I has 60;50;40;30 
and 15 and harp II has 50;40;36;25 and 15. However, other 
test measurements with 45°, 135° and one other aleatory 
figure gave measurements of little coherence. Therefore it 
is reasonably safe to rely on the accuracy of the lapicide. 

However, the next problem concerns the technique 
that was used to reach such accurate levels and for which I 
am unable to give any satisfactory answer. Would seal mak- 
ers be given instructions that were so precise that the an- 
gles of harps and the number and position of their strings 
be sufficiently reliable to allow us, millennia later, some 
serious organo-metrology? 
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